





























Effects of potassium nutrition on fruit development and  
yield of substrate grown strawberry
Yuichi Yoshida, Toshimasa Ohmori, Tanjuro Goto, Yoshiyuki Tanaka  
and Kenji Murakami
(Course of Applied Plant Science)
　Effect of K nutrition on sugar and organic acid concentration in fruit and yield of strawberry 
cultivars (Fragaria ×ananassa Duch.; Nyoho, Toyonoka, Sachinoka, Asukarubi, Akihime, Tochiotome, 
and Sagahonoka) was investigated. Nutrient solution (NO3 8, NH4 1, P 1, K 4, Ca 2, Mg 1, SO4 1 ; mM) 
was modified to contain 0 to 4mM of K by replacing K with Ca and supplied from the beginning of 
flowering. K in the drainage decreased to a trace level 3 weeks after the beginning of treatment except 
for 4mM‒K solution. Absorption of NO3 apparently decreased in plants supplied 0mM‒K solution, but 
little difference was observed among the other 3 solutions. K concentration in petiole decreased linearly 
with decrease in K concentration in solutions, but there was little difference between the concentrations 
of leaflet of plants supplied with 4 and 2mM‒K solutions. No difference was observed in concentrations 
of sugars and organic acids in fruit in primary inflorescence. In the second inflorescence, organic acids 
and K concentration in fruit linearly decreased with decrease in K in supplied solutions while sugar 
concentration of fruit decreased significantly only in plants supplied 0mM‒K solution. When 0.5 to 
4mM‒K solutions were supplied from 2 weeks after planting, marketable fruit yield was smallest in 
plants supplied 0.5mM‒K solution followed, by that supplied 1mM‒K solution, and largest in that 
supplied with 2mM‒K solution. Almost all K supplied with 2mM‒K solution was absorbed by 
strawberry plants and no difference was observed in quality and K concentration of fruit, yield and plant 
growth between the plants supplied with 2 and 4mM‒K solutions. It may be suitable to reduce the 
concentration of K in nutrient solution by half for substrate production of strawberry. 
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Table 1 Nutrient composition  in the modified solutions (mM)
K conc.
N
P K Ca Mg SO4
No3 NH4
4 (Cont) 8 1 1 4.0 2.0 1 1
2 8 1 1 2.0 3.0 1 1
1 8 1 1 1.0 3.5 1 1
0.5 8 1 1 0.5 3.75 1 1



















































































Weeks after the beginning of treatment




















































































































































































Total  acidsTotal sugars
Fig. 5 Differences in concentrations of K (left), total sugars (middle) and total organic acids (right) in the primary fruit of primary 
(P-1) and second (S-1) inflorescences of‘Nyoho’strawberry (Expt. 1).








































































Fig. 6 Effect of K concentration in nutrient solutions on the 
concentration of total sugars in the 1st fruit of second 




























































































































Fig. 8 Differences in K concentration in petiole (left) and leaflet (right) of the 3rd newly expanded and old 6th leaves of‘Nyoho’ 


























Fig. 9 Differences in K concentration in the 1st and 5th fruits of 
primary and second inflorescences of‘Nyoho’strawberry 
(Expt. 2).















4 33.2 az 0.1 a 33.3 a 607.0 ab 18.3 a
2 32.9 a 0.1 a 33.0 a 648.4 a 19.7 a
1 30.1 a 1.1 a 31.2 ab 545.6 b 18.2 a
0.5 23.9 b 5.0 b 28.9 b 390.0 c 17.1 b
Regression L＊＊，Q＊＊＊ L＊，Q＊＊＊ L＊，Q＊＊ L＊，Q＊＊＊ Q＊＊
zDifferent letters indicate significant differences by LSD test, 5% 
level.









































































































Fig. 10 Relationships between fruit K concentration and the concentrations of total soluble sugars (left) or total organic acids (right). 
First, 3rd, 5th, and 7th fruits of the primary inflorescence and 1st and 5th fruits of the second inflorescence were pooled, 
































































































Fig. 11 Changes in correlation coefficients between the concen-
tration of K and total soluble sugars in strawberry fruit 
along with the increase in the number of pooled samples 
in ascending (blue symbols) and descending (red 
symbols) sequence of K concentration in each fruit 
shown in Fig. 10. Each blue and red symbol indicate 
the correlation coefficient calculated with a data set of 
fruits having less than and larger than a particular value 
of K concentration, respectively, e.g. a blue symbol on 
1.099mg･g-1FW of K concentration indicate the coeffi-
cient calculated with a data set of 35 fruits having less 
than 1.1mg･g-1FW of K concentration in Fig. 10. Values 
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